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DETAILED ACTION 

1. Claims 1-13 are pending in the instant application. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harrison (U.S. Pat. No. 6154485 - cited in IDS) in view of Forssen et al (US 6173014; 
hereafter "Forssen" - previously cited). 

Regarding claim 1, Harrison discloses a method of transmitting signals from at 
least two antennae (fig. 1; refs. 112, and 118) comprising the steps of: determining at 
least one second correlation coefficient (a; col. 7, lines 50-52) from feedback signals 
received by the antennae (col. 8, lines 30-36); and in response to the at least one 
determined coefficient selecting at least one of orthogonal coding and beamforming for 
transmitting signals using the at least two antennae (fig. 5; col. 8, lines 4-35). The 
correlation coefficient a utilized in figure 4 is a correlation coefficient because it 
determines the amount correlation between the two signals 108 and 110 respectively 
transmitted from the two antennae. Harrison discloses that the second coefficient is 
determined according to the received feedback signal (col. 8, lines 30-36; fig. 1, ref. 52) 
but does not explicitly disclose that (1) the feedback signals are used to determine at 
least one first correlation coefficient being indicative of at least one correlation between 
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signals received by the at least to antennae and (2) that the second coefficient is based 
upon the first coefficient. . However, Forssen teaches, in a multiple antenna system 

(fig. 5, refs. 270A and 270B), that cross-correlation between the same signal received 
between different antennas can be performed to determine instantaneous impairment 
properties between the two antennas (col. 7, lines 14-19). Therefore, it would have 
been obvious to one having ordinary skill in the art at the time which the invention was 
made to utilize the cross-correlation technique of Forssen in the method of Harrison 
because it could be utilized to determine impairment properties between the two 
antennae such that the second correlation coefficient could be adjusted to aid in the 
transmission of signals. As broadly as claimed, any determined value of the cross 
correlation of Forssen is considered to be a "first coefficient" and is "indicative of a 
correlation between the signals received by the antennae. Furthermore, in the 
combination of Harrison in view of Forssen, Harrison's second coefficient is determined 
according to the Forssen's cross correlation of signals received by the two antennae. 
Therefore, Harrison's second coefficient is "based" on the first coefficient. 

Regarding claim 2, Harrison in view of Forssen disclose the limitations of claim 1 
as applied above. Further, Harrison discloses that the step of determining at least one 
correlation coefficient between the received signals comprises determining at least one 
amplitude correlation coefficient (fig. 5). The coefficient a of figure 5 determines the 
amplitude correlation of the various input signals for transmission (fig. 5, refs. 72 and 
74) to the various antenna by the weight multipliers (fig. 5, refs. 172 and 176) by the 
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function (1- a 2 ) 1/2 . Therefore, the correlation coefficient determines at least one 
amplitude correlation coefficient. 

Regarding claim 3, Harrison in view of Forssen disclose the limitations of claim 1 
as applied above. Harrison discloses determining at least one correlation coefficient, 
but does not disclose that the step of determining at least one correlation coefficient 
comprises determining at least one phase correlation coefficient. The correlation 
coefficient of Harrison, a, is used to control the relative amount of beamforming to 
orthogonal coding used in the transmission (col. 8, lines 4-35). It is purely a real value 
having amplitude but not phase correspondence. However, one skilled in the art is 
familiar with adaptive beamforming and the use of phase adjustments applied to signals 
for the various antenna facets used in the transmission of a beamformed signal. 
Forssen teaches an adaptive beamforming system (fig. 4). Forssen also discloses that 
various phase shifts are made to the signals being applied to the various antenna facets 
to create a beam (col. 5, line 60-col. 6, line 17; coL 6, lines 4-6). Thereby, with the use 
of amplitude and phase information applied to the various signals transmitted to create 
a beam, the downlink carrier-to-interference ratio is improved. Therefore, it would have 
been obvious to one having ordinary skill in the art at the time which the invention was 
made to determine a phase correlation coefficient as taught by Forssen in the method of 
Harrison in view of Forssen because the phase information can be advantageously 
utilized to create the adaptive beam which results in a lower carrier-to-interference ratio 
on the downlink. 
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Regarding claim 4, Harrison in view of Forssen disclose the limitations of claim 3 
as applied above. Further, as broadly as claimed, it is necessary that the at least one 
phase correlation coefficient a of Harrison's figure 5 is estimated because it is 
generated from the channel feedback (fig. 1, ref. 149; col. 5, line 65-col. 6, line 6). 

Regarding claim 5, Harrison in view of Forssen disclose the limitations of claim 1 
as applied above. Further, as broadly as claimed, Harrison discloses that the step of 
determining at least one correlation coefficient (fig. 1, ref. 149; col. 5, line 65-col. 6, line 
6) comprises determining at least one correlation between received signals. 

Regarding claim 6, Harrison in view of Forssen discloses the limitations of claim 
1 as applied above. Further, Harrison discloses that the step of selecting at least one of 
orthogonal coding or beamforming comprises selecting a proportion of orthogonal 
coding relative to a proportion of beamforming of the transmitting signals (col. 8, lines 4- 
35). 

Regarding claim 7, Harrison in view of Forssen disclose the limitations of claim 6 
as applied above. Further, Harrison discloses that the at least one correlation 
coefficient varies between a first level and a second level (col. 7, lines 59-61). 

Regarding claim 8, Harrison in view of Forssen disclose the limitations of claim 
13 as applied above. Further, Harrison discloses that the at least one correlation 
coefficient having a level between the first and second levels results in selecting both 
beamforming and orthogonal coding for transmitting (col. 8, lines 22-35). 

Regarding claim 9, Harrison in view of Forssen disclose the limitations of claim 
13 as applied above. Further, Harrison discloses that the at least one correlation 
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coefficient determines the proportion of beamforming relative to orthogonal coding used 
for transmitting (col. 8, lines 4-35). 

Regarding claim 10, Harrison in view of Forssen disclose the limitations of claim 
9 as applied above. Further, Harrison discloses that the at least one correlation 
coefficient being at a level that is closer to the first level results in transmitting more 
beamforming than orthogonal coding (col. 8, lines 4-35). 

Regarding claim 1 1 , Harrison in view of Forssen disclose the limitations of claim 
9 as applied above. Further, Harrison discloses that the at least one correlation 
coefficient being at a level that is closer to the second level results in transmitting using 
more orthogonal than beamforming (col. 8, lines 4-35). 

Regarding claim 12, Harrison in view of Forssen disclose the limitations of claim 
9 as applied above. Further, Harrison discloses that the at least one correlation 
coefficient relative to the first and second reference levels determines the relative 
amounts of beamforming relative to orthogonal coding used for transmitting (col. 8, lines 
4-35). 

Regarding claim 13, Harrison in view of Forssen disclose the limitations of claim 
7 as applied above. Further, Harrison discloses that the at least one correlation 
coefficient being substantially equal to the first level results in selecting beamforming for 
transmitting and wherein the at least one correlation coefficient being substantially equal 
to the second level results in selection orthogonal coding for transmitting (col. 8, lines 4- 
35). 
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Conclusion 



4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M. Perilla whose telephone number is (571) 272- 
3055. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh M. Fan can be reached on (571) 272-3042. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Jason M. Perilla 
August 13, 2007 
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